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ME C HANICKS. 

In the Tear 1779, a Bounty of Twenty 
Guineas was given to Mr. Robert 
Sampson, ^/'Petty France, Weftminfter, 
{fee the lid. Vol. of the TranfaSlions^ 
"page 186,) for his Invention of a Chime 
Choky of which a Print and Defcription 
is here publijhed. 

SIR, 

T BEG the favour of you to lay the In- 
•*• clofed letter and drawing of a Clock, 
before the gentlemen of the Society at their 
next meeting; and am. Sir, 

Your humble fervant, 

Robert Sampson, 

Petty France^ Wejiminjler^ 
Nov. 23d, 1779. 

Mr. MoRE» 
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My Lords and Gentlemen, 

PERMIT me to lay before you, my firft 
attempt towards the improvement of 
Chime Clocks, which if it meets with 
your approbation, I am willing it fhall be 
made public, as I am certain it will be of 
general ufe; for by this method. Chime 
Clocks, either of the fpring or weight kind, 
may be made much cheaper than by the 
common methods now in ufe, and yet will 
perform all the fame bufinefs, and may be 
made, to all outward appearance, in every 
refp«6l the fame. 

It is an eflabliflied maxim in mechanicksi 
that the more fimple any machine can be 
made, the better it is for ufe. On this 
J)rinciple alone I am willing to reft the 
merit of my performance, being certain 
there is one third pan cf the work excluded 
from the internal icrucaure of this Clock, 
which is abfolutely nccefTary in the prefent 

methods 
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methods of making Chime Clocks, now 
in ufe ^ and this will at leaft favc one third 
of the expence in making, which I hope 
is an objedl worthy of confideration both to 
the merchant and the mechanick. 

I beg leave to obferve, that whoever 
examines the mechanifm of this Clock in 
an impartial manner, muft confefs that the 
fame duty can be as fafely performed by- 
one train of wheels in this as it can by two 
trains of wheels in the common method ; 
becaufe, in this Clock, the wheels of com- 
munication are puflied into their place before 
the Clock gives warning; and that warning 
makes it fafe, for the locking cannot drop 
into its place again, therefore the Clock 
muft chime and ftrike : but in common 
Chime Clocks the ufual way of difcharging 
the Chime is by a flirt, which in many 
inftances has been known to fail. 

I have already made a Clock on the 
before-mentioned principles -, and as a view 

of 
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of it will convey a clearer idea than any 
defcription I can give, I am willing to 
attend with it myfelf, when agreeable, and 
beg leave to fubfcribe myfelf, with all due 
refpeil. 

My Lords and Gentlemen, 

Yours to command, 

Robert Sampson* 

Ship Court y Petty France^ 
Wejiminjlery Nov. 23d, 
1 779. 



To the Society for Encourage- 
ment of Arts, &c. 



D E S* 



-^mOJ^^W-^^r^riJ Ui^^r C/^eX/P 
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DESCRIPTION 

OF THE 

TWO-PART CHIME CLOCK 

Invented by Robert Sampson, 
Ship Court, Wejiminjler. 

THE pieces A, B, D and E, all move 
together on the center C : the wheels of 
communication marked 24 each, are both 
on one arbor, and communicate motion 
from the pin wheel in the ftriking trane 
to the chime barrel. When the pin in 
the minute -wheel begins to Hft the piece 
D, confequently the piece E will pufli 
the wheel 24, into the teeth of the pin- 
wheel now at reft before the Clock gives 
warning, Alfo B will be lifted out of 
M the 
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the locking plate, and A will be moved 
over the Detent on which is the hammer 
tail F, and thereby pump it oiF the pins 
in the pin -wheel, and prevent it from 
ftriking the hour bell while the mufic 
IS playing. When the rack is difcharged, 
and the warning piece G has dropped off 
the pin in the ©th^r minute-wheel, the 
ftriking train will be in motion, ^and turn 
the chime barrel, which while it is playing, 
the pin at H prevents the hook from^ 
gathering up the rack. 

When the chirne has done playing, the 
fmall fpring I pufhes the wheels 24. out 
of the teeth of the pin wheel ; and the pieces 
A, B, D, and E, return into .the places as 
prefented in the callipers, and then the 
Clock ftrikes the hour. 



In 
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In confequence of the following Letters and 
Certifcates, two Guineas were adjudged 
to Mr. Alexander Mitchell, and 
two Guineas to Mr. Robert Ander- 
son ; being Premiums offered for taking 
Whales by means of the Gun Harpoon^ 
in 1784. 

SIR, 

THE bearer was Harpooner in the 
Earl of Chatham, Captain Brown, of 
which I am part owner. By the Certificate 
which he brings, you will find ihey killed 
onefifli out of five, with the Gun I fent to 
the Society laft year, having in it one of my 
Plarpoons. 

M 2 O 
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Out of three fhlps, we loft one, viz, 
the Achilles; the other two were were 
fuccefsfuL The Gun Harpoons were ufeful 
in two or three other inftances ; but this 
was the only fiih firft ftruck with a Gun 
Harpoon, 

I am. Sir, 

Your very humble fervant, 

Nathaniel Jarman, 
Dijlaff Lane^ 

Nov. 4, 1784, 
Mr, More. 



THIS 
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London, Nov. i, 1784, 

THIS is to certify that Alexander 
Mitchell was an Harpooner on board the 
fhip Earl of Chatham, of London, William 
Brown commander, to Davis's Straits, the 
laft feafon : and on the 1 8 th day of June, 
in the latitude of 73^ N. and longitude 
of 53^ W. from London, the faid Alex- 
ander Mitchell fhot a fifh with a Gun- 
Harpoon, at the diftance of ten fathom : 
the Gun of the Blunderbufs conftrudion, 
loaded with four common Tobacco-pipes 
of glazed powder. The Harpoon went 
into the fifh's back, up to the ring. By the 
affiftance of the other boats, the fiih was 
killed in about one hour. 

William Brown, 
Commander of the fhip Earl Chatham* 



M 3 By 
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By the following Letter y it appeared that 
Robert Anderson, Spikeneer of the 
Achilles f which was cajl away on the Leh- 
man and Owey, on the \th of March ^ 
1784, and who was picked up by the Mary 
Ann, Captain Charles Patterson, 
killed a Whale by the Gun-Harpoon^ in the 
Tear 1784. 

Nov. 14, 1784. 
SIR, 

TH E bearer, Robert Anderfon, fired 
a Gun-Harpoon, on the 8th of June 
laft, in Greenland, at the diftance of twelve 
fathom, and killed a fifli in half an hour. 
I fuppofe the Gun-Harpoon to have been 
the caufe of our killing that fifh, which was 
eight foot itn inches bone. 

I am. Sir, 

Your humble fervant, 

Charles Patterson. 
Mr. More. 
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AN eafy and efFedual method of pre- 
venting the many fatal accidents with 
which the ufe of the Walking- wheel Crane 
is attended, has long been confidered, both 
by the PubHck and the Society, as highly 
deferving the Attention of able Mechanicks; 
and in the year 1762, the Society voted 
their Gold Medal to the late Mr, Pinch^ 
beck, for his contrivance to anfwer that pur- 
pofe : this was intended to be accornpliilied 
by a pair of Bellows, which, when the mo- 
tion of the Wheel becomes greatly acce-^ 
lerated, throws up a catch, and ftops the 
whole Machine. 

This contrivance, at a confiderable ex- 
pence to the Society, was added to one 
of the Cranes on the Quays below Lon- 
don Bridge j and although it anfvv^ered well 
the purpofe it was defigned for, yet, from 
that unaccountable inattention to their 
fafety which is daily feen among labouring 
M 4 people^ 
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people, it has been fufFered totally to fall 
into ruin ; but a complete model ftill re- 
mains in the Society's Repofitory. 

The decay which the leather of the 
Bellows is unavoidably fubjedl to, has ever 
been a great objeftion to that method of 
flopping Cranci; ; and the thought of per- 
forming the fame bufinefs by the centri- 
fugal force with which a ball is thrown 
oft when the motion is much accelerated, 
as ftiewri in Mr. Bunce's Model, which 
alfo remains in the Society's Repofitory, 
is fo well founded, executed at a fmall ex- 
pence, and at the fame time fo certain in its 
operation, and not liable to be difordered, 
that it is hoped it will be adopted by thofe 
perfons who have the conflruftion of fuch 
Machines, and prove an efFedlul remedy 
againft thofe evils that have hitherto at- 
tended the ufe of the Walking-wheel 
Crane, 

It 
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It appearecf, on due examination of the 
Model alluded to in the following Letter, 
that the method of flopping Cranes bv 
means of a Ball ( inftead of the Bellows 
ufed in Mr. Pinchbeck's Model ) is new 
and an improvement. 

The Model therefore prefented by Mr* 
Bunce, was accepted, and ordered to be 
carefully preferved in the Society's Repo- 
fitory, and the Silver Medal voted to Mr, 
Bunce, for this ingenious improvement. 



S I R, 



i86 MECHANICKS. 



SI R, 

HAving fome time ago feen Mr, Pinch- 
beck*s Model of a Wheel Crane, an 
idea occurred to me for making one to 
anfwer the fame purpofe, I prefume fim- 
pler and ftronger. My defign is, ihftead 
of a pair of bellows, to have a ball fo 
connected to a fmall horizontal Wheel, 
that, when the Machine moves too faft, 
it may, by its centrifugal force, throw a 
ftop upon the Wheel. A model of fuch 
a Machine you will receive by the bearer, 
the conflrudiion of which will be eafily 
conceived without a defcription of its 
feveral parts. Before the weight is per- 
mitted to defcend, the hook muft be 
drawn back as far as poffible. In drawing 
up the weight, the fmall wheel is not 
immediately difcharged from the large one, 
which might caufe the Machine to Itop 
when not required; to prevent which 

inconvenience* 



MECHANICKS- 187 

inconvenience, the pieces of brafs round 
the Walking-wheel, which receive the 
hook, are made inclining, fo that if the 
book drops it does not hold the Wheel. 

To regulate the force of the ball, move 
it higher or lower upon the brafs wire, by 
which it is fufpended. 

If it appears to you a Machine of this 
kind would be of any utility, and you think 
proper to lay it before the gentlemen of 
the Committee, it will be a great favc a*- 
conferred on. 

Sir, 

Your raoft obedient humble fervant, 

Samuel Bunce 

Kir by Street ^ Hattcn Street y 
1 5 th December, 1785. 

Mr, More. 

In 
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In the fecond Volume of the TranfaSlions, 
page 223, may be found an Account of a 
Contrivance for preferving Hay - 'Ricks 
from Rain during the makings for which 
the Silver Medal was 'voted to Mr. 
Richard Toft, of Kentifli Town. 
And it is with ?nuch Pleafure the Society 
cbferve the Infertion of that Account has 
induced the iijgenious Writers of the two 
following Letters^ to communicate their 
thoughts on that SubjeB 3 which muji be 
allowed of fiifficient Importance to merit 
the Attention of all Per f on s who wijh to 
preferve fo ufeful and valuable a Crop 
from thofe Accidents of Mow-burnings 
and even firings which in wet Seafons, 
particularly y it is in imminent danger of 
unlefs Care is taken to fecure them from 
the falling Rains. 



l^he 
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^he thanks of the Society were given to the 
Rev. Mr. Warren, and to Mr. Ail- 
way, for thefe Communications ^ which 
without doubt will be attended with good 
Effedls to the PublicL 



Pomphlet^ nt2iV Plymouth, 
June 3, 1785. 

SIR, 

¥N the Monthly Review for January 
laft, there is mention, of a letter to 
the Society of Arts, &c. from Mr. Toft, 
of an ingenious contrivance to fecure Hay 
Ricks from rain during the makiag: 
that the expence of the Machine, which 
will laft feveral years, is about twenty- 
feven guineas. The expence ftruck me, 
for the above is all I know of it, and I 
think alone fufficient to prevent the general 
ufe of it, 

I 
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I have many years amufed myfelf with 
a farm ; and as I live in a country fulyeft 
to variable weather, from its proximity 
to the fea, I thought of the method I 
am going to have the honour to lay be- 
fore the Society, which fully anfwers the 
purpofe above mentioned, at lefs than 
one fourth part of the expence, propor- 
tions confideredj for I am quite unac- 
quainted with the fize of the Rick which 
Mr, Toft's Machine is calculated to co- 
ver. I (hall therefore take the liberty 
to fend you a defcription of the whole of 
my method, though the covering of the 
Rick is the principal objedt in queftion. 
I have fcratched out a plan, by which 
you will fpon difcover that I am no great 
draftfman ; yet, fuch as it is, it may ferve 
to make the verbal defcription more intel- 
ligible. 

The iheet may be of very great ufe 
to Corn Mows which are finilhed: as 

the 
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they do not heat much, a very fmall 
opening at top will be fufficient for them. 
The fheet refting on the corn, and drawn 
tight, will throw off the rain, and very little 
afFed: it. 

Three rows of ftone wall, twenty inches 
thick, eighteen inches high, with inter- 
vals of four feet between the middle row 
and the two outward ones, fo that the 
thicknefs of the three walls being built 
with ftone, occupies five feet, which 
makes the whole of the width thirteen 
feet. The length of the three rows, is 
forty -two feet each. This length is for 
two Ricks to be made at different times ; 
poles fourteen fe?t long, intermixed with 
fhorter ones, are placed acrofs the three 
walls, projecting fix inches beyond each 
outward one, in order to make the bafe 
of the Rick fourteen feet wide. Thefc 
poles are thinly covered with faggot wood, 
ftraw, or any thing to prevent the Hay 

from 
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from falling between the poles, which, 
if placed pretty clofe, are alone fufficient. 
Thus a great deal of Hay is faved from 
injury by the moifture it would attradt 
from the ground in the common methods 
of ricking it. 

A brick wall need not be fo thick ; and 
where poles, &c. are fcarce, a fourth wall 
may be added ; and thus fliorter and fmaller 
crofs poles, or old boards, will do. — 

The length of the three walls, we have 
faid, is forty-two feet; but the bafe of the 
Rick occupies only twenty feet, and is four- 
teen in breadth by the poles projecting 
fix inches each fide. When the Rick is 
four'* or five feet high, a ladder twenty- 
two feet long, at leafl, is placed perpendi.- 
cular quite in the middle, at the end of 
the wall, and refts againfl: the Hay. It is 
let into the ground, eight or nine inches, 

and 

* It may be done at firil ; but no one would begin a 
Rick of Hay, if it was likely to rain. 
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«id rammed dowil tight. At tlie other 
end of the Rick, thus begun, a fpar or 
pole, twenty -two- feet long, and about 
fifteen inches in circumference at the bot- 
tom, is fixed in the ground to the fame 
depth, as near the middle as the central 
wall will admit. — Then another fpar or 
pole, twenty-four feet long, runs over the 
whole length of the Rick, being faftened 
with a moderate-fized rope to the ladder at 
one end, and to the fpar at the other, high 
enough to prevent any obflrudtion to the 
making the Rick. The crofs fpar is raifed 
or lowered in a few minutes; but it fhould 
always be fix feet above the furface of the 
Rick, when the covering is placed on it. 
This covering is a fail-cloth fheet, tv/enty- 
two feet long and twenty-four wide, fewed 
together as the fail of a VefTel is. ^ The 
ladder and fpars being already placed, 
and the fall , fheet lying by, in cafe of a 
fhower or the fudden appearance of much 
rain, the fheet is Ibon thrown over the 

N crofs 

• Old fail cloth, if found, will laft fome years. 
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crofs fpar, and defcends fourteen or eigh- 
teen inches or more, according to the af- 
cending increafed bulk of the Rick. To 
prevent its being blown from its place, 
and to keep it tight, that no folds may 
be in it, three ropes at leaft, faftened to 
eyelet hbles on each fide, defcend to the 
ground two or three feet from the bafe of 
the Rick, and there are fixed with hooked 
ftakes or to any heavy body, which may 
prevent the fheet from blowing about : the 
fheet thrown over the fpar raifed fix feet 
from the furface of the Rick, leaves a 
fufficient paflage for the cool air to blow 
through, and carry off the fteam arifing 
from the hay. Should the rain beat much 
againft either of the openings, the fheet 
may be drawn clofer, to prevent it. 

The machinery. Sir, you perceive, is 
veryfimple, eafily put together, and cafily 
taken to pieces, A farmer is fuppofed to 
have one ladder at leaft of the length re- 
quired 
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quired here ; and if he has two, the crofs 
fpar only need be purchafed, fince by 
beating out one of the fteps of the fecond 
ladder, and placing it over the middle wall, 
where two Ricks are to be made, it will 
anfwer the purpofe as well as the ipar : 
the price of the fheet in this country, 
is fix pounds fifteen fhillings, and cannot 
be much more any where. It may be 
boiled with bark, as fifhermen do their 
nets, or as the fails of fmall craft often are : 
it is a great prefervative of the canvas. 

It may be ufed for a fecond Rick, See. 
or Corn mows the fize of Ricks, or 
mows requiring more or lefs iheeting : an 
additional feparate canvas, and a longer 
crofs fpar or two, laflied together, may be 
advantageoufly ufed : the only attention 
to make it laft many years, is ihe patting 
it away dry. I would by no means advife 
the ufe of tar, or tar mixed with grealc 
about it; it adds to its weight too much, 

N z and 
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and cracks it when cold ; it will throw off 
the rain without it. This machinery is 
applicable only during the time the Rick 
is making up to the roof, be it a day or a 
month, either by hindrance from weather, 
or by waiting till more hay is made to 
increafe the Rick to its intended bulk. 
When the roof is quite formed and well 
raked down, it cannot take any great da- 
mage ^ but even then the fheet may be 
thrown over it a day or two, but not longer : 
the heating of the hay, which would be 
increafed thereby, would gradually injure 
the canvas. The price of the fpars is 
about eight or nine (hillings. I am, with 
refped; to the Society, 

Sir, 
Your moft humble fervant, 

Vincent Warren. 

Mr. More. 
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S I R, 

BEING fully fenfible of the patriotic 
views of the honourable Society for 
the Encouragement of Arts, &c, and 
their difpofition to judge favourably of 
any attempts to forward ufeful improve- 
ments, and being befides imprefled with 
gratitude for the advantage I have received 
from papers publiflied under their patronage, 
I beg they will acccept the Model of a 
Cloth which I have ufed fome years with 
great advantage, while making . Ricks of 
Hay and Corn. I very much regret I could 
not find a workman able enough to make 
it with elegance ; and was merely deterred 
from offering it on that account, until 
hearing a contrivance of this kind had 
been approved of by the Society, and 
it being fuggefted in a critical review, 
that the expence would probably prevent 
its ufe. 

N 3 
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I imagined that my contrivance, being 
more fimple, and not half the coft, might 
merit fome attention ; befides, it would 
be ftill cheaper, if half-worn canvas wis 
ufed inilead of new. My cloth was 
made by Mr. Welford, or Tower Dock ; 
it contains one hundred and fifty-five 
yards of Englilh Duck, at one fhilling 
and fixpence per yard : the blocks, cord- 
age, &c. and making, in all, thirteen 
pounds two fliillings and fixpence. The 
carpenter's bill added, makes the whole 
expence, fourteen pounds five fhillings, 
befides the wheels. Under this cloth, 
I make Ricks containing thirty-five or 
forty loads of Hay. Mr. Welford ob- 
ferved his charge was fomewhat more, on 
account of the novelty of the work; and 
indeed I gave him a good deal of trou-- 
ble. The dimenfions of this cloth may 
be enlarged about one fourth, I thinks 
with great propriety. 
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7be method ofujtng the cloth. 

Two fcafFold poles, twenty-eight feet 
long, ( if fix feet longer, it would be 
better) fix the poles in two Cart-wheels ; 
one fpade full or two of earth is dug up 
jufl to admit the nave of the Wheel into 
the ground: if, from the inequality of 
the ground, the rims of the Wheels do 
not apply, put under the hollows a brick, 
tile, or piece of wood, which will keep 
it fufficiently fteady. 

Two ftakes drove a foot Into the ground 
on each fide the uprights to which the 
flays are faflened : the rings that fufpend 
the cloth, are of wood ; the crofs piece, 
thirty-two feet long and ten inches roand : 
the uprights being placed at their proper 
diftance, pafs the crofs piece through the 
rings of the cloth ; fallen the rope that 
comes from the pulley, at the top of the 
uprights to it: two fmall blocks are 
N 4 f;\il:ened 



200 MECHANICKS. 

faftened to the under fide of the crofs 
piece at each end, with two fmall cords 
reeved in them; their ufe is to draw the 
cloth from or over the Rick, which will 
be facilitated by hoilling one end of the 
crofs piece. 

On beginning a Rick, hoift the cloth 
half up, and confine the crofs piece to 
the uprights, by a turn or two of a cord; 
during the work, draw the cloth over, 
and take care to pin down its edges in 
fuch manner that the wing cannot get 
under it. If wind with rain fets in at 
either end of the Rick, you may lay on 
a little ftraw. When the Rick is fo 
far advanced that the crofs piece is in 
the way of the workmen, it may be re- 
moved, either for another Rick, which 
is done in a very little time, or to be 
laid by. When you lay it up, take care 
it be diy ; wrap it up with all its parts, 
acd hang it up on fome hook faftened 

to 
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to a beam in the middle of a room, 
which will efFedually preferve it from 
Rats, &c, 

I am. Sir, 
Your very humble fervant, 

John Ailway. 
Mr. More. 



Some obfervations made by Mr. Ail way, 
on deftroying Infedls in Hot Houfes, 
and preventing the depredations of 
Vermin on feeds fown, will make part 
of a future Volume of thefe Tranf- 
aaions; and the Model mentioned in 
the foregoing letter is preferved in the 
Society's repoiitory. 
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The batiks of the Sociefyy and a Silver 
Medal, were prefented to Mr. John 
Adams, Majier of an Academy^ at Ed- 
monton, Middlefex, Jor his Invention of 
im artificial Horizon to he ufed on Land^ 
and for his Communication of the fame to 
the Public, by means of the following 
Letter and hifiorical Account addrejfed 
by him to the Society. 

At the Committee to whom the Confidera-' 
tion of Mr. Adams'j" Invention, and the 
Merits of his artificial Horizon were 
referred, it was declared by Mr. Dol- 
LOND, with that Candour and Libera-^ 
lity which have confiantly formed parts 
of his Character, that although he had 
made many Infiruments on the Principle 
laid down, yet the Honour of the origin- 
rial Improvement was certainly due to 
Mr. Adams, 

Gentlemen^ 
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February 24, 1785* 
Gentlemen, 

PERMIT nic to addrefs myfelf to you, 
the patrons of genius. 

Few men can claim many ufeful inven- 
tions to their own fhare ; I have laboured 
to attain many, but have been too often 
unfuccefsfuU One, I can claim as my own, 
viz. an artificial Horizon, the principles 
of which I communicated fome years ago 
to Mr. Dollond, and am plea fed to find 
that, through his care in the conftrudion, 
it is gotten into univerfal efteem: all I 
wifh is the honour of being recorded the 
inventor, in any manner confiftent with the 
plan of your Society. I fhall be happy at 
any time to attend and make my claim ; 
but flatter myfelf, that Mr. Dollond, who 
is one of your honourable Society, will be a 
fufficient voucher for. Gentlemen, 

Your obedient humble fervant, 

John Adams* 
To tb^ Sop^ty of Arts> &c<» 
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A N 

HISTORICAL ACCOUNT 

AND 

DESCRIPTION 

OF AN ARTIFICIAL 

HORIZON, 

For determining the apparent Altitudes of 
the Sun, Moon, or a Star, to a great 
Exa^nefsy on Land^ with Hadley's 
Quadrant (?r Sextant; by John Adams, 
Teacher of the Mathematics at Edmon- 
ton, Middlefex. 

T HAD long been perfuaded in my own 
-■■ mind, that if a folid horizontal reflet- 
ing plane could be procured, it would 

obviate 
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obviate the difficulties and imperfediona 
arifing from the ufe of fluids for that 
purpofe, fuch as Water, Treacle, Quick-, 
filvcr, &€• 

About the year 1764, I purchafed one 
of SiflTon's circular fpirit levels, to which 
I caufed three adjufting fcrews to be 
adapted ; but the glafs (a plano-concave) 
which covered the fpirits, being the kg^ 
ment of a fmall globe, I could never 
certainly determine with it the apparent 
altitude of an objedt within five or fix 
minutes* Some time afterwards I had 
another glafs fixed in the place of the 
former ; the concave fide of which was 
the fegment of a globe, near thirty feet 
radius : with this I could certainly deter- 
mine the altitude within three minutes, 
and found it very ufeful in windy wea* 
ther, when my fluids, though covered 
with inclined glafi planes, were liable to 



be agitated. 



In 
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In the year 1778, a glafs with parallel 
planes was adapted to my level, in lieu 
of the plano-concave ; this alteration an- 
fwered my moft {?,ngumQ expectations. 
I then communicated my improvement to 
Mr* Dollond, who has iince made many 
of them, one of which is in my pofleiiion, 
and anfwers my utmofi: expedlations. I 
have had the pleafure to hear from feveral 
gentlemen, who have ufed it in different 
parts of the world, the moft flattering 
account of its utility. 

In 1783, the inftrument was known in 
feveral parts of Europe by the name of the 
Dollondonian Horizon, from the attention 
that gentleman had paid to the conftruftion 
of it, which was the caufe of my writing 
the foregoing letter to the Society, ( 

A particular defcription of an inftrument^ 
fo well known, and which may be ken in 
the hands of almoft every practical aftro- 

nomer. 
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nomer, feems needlefs; It being nothing 
more than a very (hallow cylindrical brafs 
vefTel, with a glafs cemented on the top, and 
three adjufting fcrews from the circum-* 
ference, which ferve for legs ; alfo a fmall 
hole in the bottom, or in the circumference, 
through which it may be filled nearly, 
with fpirits or any fluid; which is kept 
in by a fcrew adapted to the hole, fo that 
the vacuity of fluid, or what the cylinder 
wants of being full, will be a bubble of air 
floatmg upon the fluid, againfl the lower 
furface of the glafs : this bubble may be 
half the diameter of the cylinder, more 
or lefs ; but kfs is better. In hot climates 
it may fometimes be neceflary to open the 
hole, and let part of the air which compofea 
the bubble efcape. 

Principle^ 

Granting that a piece of glafs can be 
ground fo as to have parallel planes ; which 

is 
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is faid to be poffible by all the workmen of 
whom I have enquired ; then if the bubble 
be brought to reft during a few fecbnds any 
where a:gainft the lower plane (which is 
not polilhed quite bright), but the nearer 
the centre the better, the upper plane will 
be very nearly a perfed horizontal reflecting 
furface. 



Imperfection of a flano-concave 

GLASS. 

Some artificial horizons are ftiil made 
on this principle 5 but it is very impro- 
bable that the glafs fhould be put in fo 
exadt, that the upper part of the fegment 
fhal be in the centre of the refledling 
plane: this may occafion an error of two 
or three minutes. Again, fuppofmg it juft^ 
ly cemented in, the eye cannot determine 
when the bubble is exadly in the centre, 
which, if not, the refleding plane will be 

inclined 
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inclined fome minutes from the parallel of 
the horizon. 



There feemed to be nothing wanting to 
render this inftrument univerial on land but 
a portable inftrument on Hadley's principle, 
that would meafure a femicirclc or 180 
degrees ; this circumftance I happened to 
mention to Meflrs. Gregory and Wright, 
who immediately prefented me with an 
improved Quadrant, by which the fore and 
back obfervations are equally facile and juft : 
with this Quadrant and my Level, I deter- 
mined the latitude of Southampton, Portf- 
mouth, and Newport in the Ifle of Wight, 
each within a minute of the moft accurate 
obfervations hitherto made, and that at the 
fummer folftice, when it was impoffible to 
take the double of the Meridian Altitudes, 
by refledion with any Sextant. 

O Method 
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Method of using the artificial 

HORIZON. 

Set the artificial horizon on a firrti fiorie 
or wooden furface ; then, by moving the 
adjufting fcrews, bring the bubble to reft 
near the centre of the glafs : if the bubble 
ftand there five or fix feconds without per- 
ceptible motion (and I have known it ftand 
twice the number of minutes), be aflTuredit 
is very nearly an horizontal plane ; and the 
double apparent altitude may then be mea- 
fured by it to lefs than half a minute; 
confequently the apparent altitude within 
fifteen feconds ; which is perhaps nearer 
than moft portable Quadrants will deter- 
mine an angle. 

It will not be amifs here to note that 
it is the attraftion of the neareft or moft 
denfe fide of the circumference of the 

horizon 
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horizon that draws the bubble from the 
centre; notwithftanding which, the plane 
remains the fame* 

Now the horizon being adjufted, take 
)rour Quadrant or Sextant in your hand, 
move backwards or forwards in a line of 
diredtion with the objedt, until you fee it 
(fuppofe the Sun or Moon) reflecSed from 
the furface of the horizon to the eye; 
then with your Quadrant bring the objeft 
down, until the two neareft edges touch, 
that is, the edge of the object ken in the 
Quadrant and the edge feen by reflection 
from the furface of the horizon : this will 
hold good, whether you obferve with a 
Telefcope adapted to the Quadrant which 
inverts the objed:, or with the naked eye. 
Half the angle thus meafured by the Qua- 
drant, or Sextant, will be the apparent alti- 
tude of the objefts's lower limb. 

O 2 Example 
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Example. 

Obferved double Meridian 
Altitude of Sun's lower limb "^ ' 
Jan. 28th, 1786. 40 8 o 



Half 
Refradion 



Appt. Alt. LL 
Semidiameter 

True Alt. of centre 

Zenith Diftance 
Declination South 

Latitude North 



This obfervation was taken near 
Edmonton Church, the latitude of which 
is SI"" 3/ 58" North. 

But 
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But if the back obfervation of Wright's 
Quadrant, above mentioned, be ufed when 
the Altitude of the objedt is more than 45 
degrees, what you read off from the Qua- 
drant muft be ^dded to 90 degrees ; then 
half the fum will be the apparent Altitude 
of the lower limb. 

Si r. 

The above you fliould have had 
fooner, but I have been extremely ill. I hope 
I have not intruded beyond the bounds of 
decency on your publication. 



I am your humble fervant, 

John Adams. 
Mr. More. 



